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Name  

NASA’s Katherine Johnson Passes Away 
On February 24 of the Mystery Year, American mathematician and 
member of NASA, Katherine Johnson passed away. Her work in 
developing equations and in performing complex manual calculations in 
determining flight paths was critical to the success of sending astronauts into 
orbit and later to the moon. She also pioneered the use of computers to 
perform those manual calculations. 
She was portrayed by Taraji P. Henson in the 2016 film Hidden Figures that 
tells the story of a team of female Black mathematicians during the early 
years of the U.S. space program who overcame constraints of segregation 
and gender bias — including initially not being given credit for their work. 

Use these clues to find the Mystery Year. Show your work. 

1. Pretend YOU are a computer! Follow the instructions in this PROGRAM. When the PROGRAM tells
you to do so, you will write results on the PRINT-OUT lines below.

Subtract the number you wrote on the second PRINT-OUT line above from your number on 
the fourth PRINT-OUT line. The digit in the hundred-millions place of that difference is both 
the thousands and tens digits of the Mystery Year. 

2. A byte is the amount of information needed to
store one character from a keyboard into a
computer. A kilobyte (1K) is about 1,000
bytes. Because of the way chips are made, the
exact number of bytes in 1 kilobyte is 210.

Exactly how many bytes are in 1 kilobyte?

The digit in the hundreds place of the 
answer is both the hundreds and ones 
digits of the Mystery Year.  

PROGRAM 
Step 
1. Let N = 2.
2. Multiply the value of N by 9.
3. Multiply the result from Step 2 by 12,345,679.
4. PRINT the result from Step 3.
5. Add 1 to the value of N. This will give you a

new value of N.
6. If N is less than 6, go to Step 2.
7. End of program.

PRINT-OUT (from step 4) 

 February 24 Puzzle 

Katherine Johnson 
receives the Presidential 

Medal of Freedom 

What is the Mystery Year when  
Katherine Johnson passed away? 

3. Use this clue as a check on the other clues:
The Mystery Year is the product of 4 and two
prime numbers.

 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 
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Name  

NASA’s Katherine Johnson Passes Away 
On February 24 of the Mystery Year, American mathematician and 
member of NASA, Katherine Johnson passed away. Her work in 
developing equations and in performing complex manual calculations in 
determining flight paths was critical to the success of sending astronauts into 
orbit and later to the moon. She also pioneered the use of computers to 
perform those manual calculations. 
She was portrayed by Taraji P. Henson in the 2016 film Hidden Figures that 
tells the story of a team of female Black mathematicians during the early 
years of the U.S. space program who overcame constraints of segregation 
and gender bias — including initially not being given credit for their work. 

Use these clues to find the Mystery Year. Show your work. 

1. Pretend YOU are a computer! Follow the instructions in this PROGRAM. When the PROGRAM tells
you to do so, you will write results on the PRINT-OUT lines below.

Subtract the number you wrote on the second PRINT-OUT line above from your number on 
the fourth PRINT-OUT line. The digit in the hundred-millions place of that difference is both 
the thousands and tens digits of the Mystery Year. 

2. A byte is the amount of information needed to
store one character from a keyboard into a
computer. A kilobyte (1K) is about 1,000
bytes. Because of the way chips are made, the
exact number of bytes in 1 kilobyte is 210.

Exactly how many bytes are in 1 kilobyte?

The digit in the hundreds place of the 
answer is both the hundreds and ones 
digits of the Mystery Year.  

3. Use this clue as a check on the other clues:
The Mystery Year is the product of 4 and two
prime numbers.

PROGRAM 
Step 
1. Let N = 2.
2. Multiply the value of N by 9.
3. Multiply the result from Step 2 by 12,345,679.
4. PRINT the result from Step 3.
5. Add 1 to the value of N. This will give you a

new value of N. 
6. If N is less than 6, go to Step 2.
7. End of program.

PRINT-OUT (from step 4) 

210 = 1,024

 February 24 Puzzle 

Katherine Johnson 
receives the Presidential 

Medal of Freedom 

What is the Mystery Year when  
Katherine Johnson passed away? 

_______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

2 0 2 0 

SAMPLE: 2020 ÷ 4 = 505. Consider
prime factors of 505. Since 5 is one
prime factor, divide 505 by 5 to get
101. This is also prime.

222,222,222 

333,333,333 

444,444,444 

555.555.555 

Answer Key
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Complete Solutions, Teacher Notes, & Extensions 
NASA's Katherine Johnson Passes Away 

 
Mystery Year: 2020 

CCSS: 6.EE.2.c, 5.NBT.5, MP2 (Reason Abstractly and Quantitatively), MP8 (Look for and Express 
Regularity in Repeated Reasoning), 6.EE.1, 4.OA.4, 5.NF.5.a. 
Topics: perform calculations while following the steps of a computer program involving a loop, 
exponents, prime numbers. 

 Clue 1 Solution   In this clue, students simulate the computations performed by a “computer” based on 
a given computer program. The four numbers below in red bold are the numbers students should 
write on the four lines of the PRINT-OUT with the puzzle, respectively. 

o In Step 1, N is set equal to 2.  
o In Step 2, when N (which is 2) is multiplied by 9, the result 18.  
o In Step 3, when 18 is multiplied by 12,345,679, the result is 222,222,222.  
o In Step 4, the number 222,222,222 is “printed” on the first line of the PRINT-OUT.  
o In Step 5, the value of N is increased by 1 to obtain 3. 
o Step 6 involves an “if-then,” or “conditional” statement. It is a point in a computer program where the 

computer must make a decision. In this case, if N < 6, the computer goes back to Step 6, creating a loop 
in the program. Because at this point, N = 3 (which is less than 6), the computer goes back to Step 2. 

o In Step 2, when N (which is now 3) is multiplied by 9, the result 27.  
o In Step 3, when 27 is multiplied by 12,345,679, the result is 333,333,333.  
o In Step 4, the number 333,333,333 is “printed” on the second line of the PRINT-OUT.  
o In Step 5, the value of N is increased by 1 to obtain 4. 
o In Step 6, because at this point, N = 4 (which is less than 6), the computer continues the loop by going 

back to Step 2. 
o In Step 2, when N (which is now 4) is multiplied by 9, the result 36.  
o In Step 3, when 36 is multiplied by 12,345,679, the result is 444,444,444.  
o In Step 4, the number 444,444,444 is “printed” on the third line of the PRINT-OUT.  
o In Step 5, the value of N is increased by 1 to obtain 5. 
o In Step 6, because at this point, N = 5 (which is less than 6), the computer continues the loop by going 

back to Step 2. 
o In Step 2, when N (which is now 5) is multiplied by 9, the result 45.  
o In Step 3, when 45 is multiplied by 12,345,679, the result is 555,555,555.  
o In Step 4, the number 555,555,555 is “printed” on the fourth line of the PRINT-OUT.  
o In Step 5, the value of N is increased by 1 to obtain 6. 
o In Step 6, at this point, N = 6 — which is not less than 6 — so, the computer moves on to Step 7. 
o Step 7 tells the computer that it has reached the END of the program. 

 The number students wrote on the second line of the PRINT-OUT (from Step 4 during the second 
pass through the program) is 333,333,333. On the fourth line of the PRINT-OUT, students wrote 
555,555,555 (from the final pass). When 333,333,333 is subtracted from 555,555,555, the result is 
222,222,222. The digit in the hundred-millions place of 222,222,222 is 2, so the thousands and tens 
digits of the Mystery Year are both 2. 

  

February 24 
Puzzle 
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 Math Note: Students may wonder why multiplying 12,345,679 by a multiple of 9 (through 81) produces 
a product of nine digits that are all the same. To provide an explanation, have students find this product:  

12,345,679 • 9 = 111,111,111 
 Now, when N = 2 in the program, we multiply 12,345,679 by 9 • 2. When N = 3 in the program, we 

multiply 12,345,679  by 9 • 3. When N = 4 in the program, we multiply by 9 • 4, and so on. We can write 
these products as:  

(12,345,679 • 9) • 2 = 111,111,111 • 2 
(12,345,679 • 9) • 3 = 111,111,111  • 3 
(12,345,679 • 9) • 4 = 111,111,111  • 4 

 This is what is happening: We are really just multiplying N by 111,111,111. It is not so obvious because 
in the program we first multiply N by 9. Notice the Associative Property of Multiplication at work here! 

12,345,679 • (9 • 2) = 111,111,111 • 2 
12,345,679 • (9 • 3) = 111,111,111  • 3 
12,345,679 • (9 • 4) = 111,111,111  • 4 

 Clue 2 Solution   210 = 1,024. Have students check to make sure that their answer does indicate that 
there are about 1,000 bytes in 1 kilobyte. The digit in the hundreds place is 0, so the hundreds and 
ones digits of the Mystery Year are both 0. 

 Math / Historical Notes: Computers store information in the form of binary 
digits. Those are strings of 0s and 1s. Each binary digit is called a bit. A string 
of 8 binary digits forms a byte. A byte is the amount of information to store on 
character from the keyboard as shown at right. 

 Extension: Discuss that the prefix kilo- means “1,000”, mega- means “1,000,000”, and giga- 
means “1,000,000,000.” Mention that 1 megabyte (1M) is about 1,000,000 bytes. The exact 
number of bytes in 1 megabyte is 220. Also mention that 1 gigabyte (1G) is about 1,000,000,000 
bytes. The exact number of bytes in 1 gigabyte is 230. Now have students do a bit of computing: 

What is the exact number of bytes in 1 megabyte? (1,048,576) 
What is the exact number of bytes in 1 gigabyte? (1,073,741,824) 

 Resource Note: The above problems appear in a lesson entitled A Bit of Computing in the work-text, Math 
for Real Kids: Common Core Problems, Applications, and Activities for Grades 4–7, Third Edition, by David B. 
Spangler. The book is published by Good Year Books, a division of Social Studies School Service. 

 Clue 3 Solution   The digits in the Mystery Year have been determined to be 2 0 2 0. Students should 
now determine if 2020 satisfies the condition given in this final clue: “The product of 4 and two 
prime number is equal to the Mystery Year (2020).” Students may use mental math to determine that 
4 • 505 = 2,020. Of course, 505 is not a prime number. But, when 505 is divided by 5, the result is 
101. Because both 5 and 101 are prime numbers, the condition has been met — and 2020 is 
confirmed as the Mystery Year.  

 Historical Notes   Katherine Johnson was born as Creola Katherine Coleman on August 26, 1918 in 
White Sulphur Springs, West Virginia — and lived 101 years. From an early age, Katherine 
demonstrated an outstanding ability in math. But, the county in which they lived did not offer public 
schooling for Black students past Grade 8. So, her parents arranged to have their children attend high 
school in Institute, West Virginia.  
In 1939, she became the first Black woman to attend graduate school at West Virginia University. 
At that point, she decided to be a research mathematician. 
In 1953, she was hired by the National Advisory Committee for Aeronautics (NACA). According to 
an oral history: 

Character Byte 
A 01000001 
B 01000010 
1 00110001 
2 00110010 
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At first she worked in a pool of women performing math calculations. Katherine has referred to the women in the pool as virtual 
“computers who wore skirts.” Their main job was to read the data from the black boxes of planes and carry out other precise 
mathematical tasks. Then one day, Katherine (and a colleague) were temporarily assigned to help the all-male flight research 
team. Katherine's knowledge of analytic geometry helped make quick allies of male bosses and colleagues to the extent that, 
“they forgot to return me to the pool.” While the racial and gender barriers were always there, Katherine says she ignored them. 
Katherine was assertive, asking to be included in editorial meetings (where no women had gone before). She simply told people 
she had done the work and that she belonged. 

In 1958, NACA became the National Aeronautics and Space Administration (NASA). Until 1958, 
Black workers in NACA were segregated. They had to eat separately and had separate restrooms. 
After the change to NASA, this segregation ended. However, there was still discrimination against 
women. In terms of not initially being given credit for her work, there were many papers that bore 
others’ signatures on her work. 
Over the years, Johnson continued to impress her superiors and take on greater roles. From 1958 
until her retirement in 1986, she was an aerospace technologist. When NASA used computers for the 
first time to calculate John Glenn’s orbit around Earth, Glenn specifically asked for Katherine 
Johnson to verify the computer’s numbers before he would fly! Glenn was the first American to 
orbit Earth. She once mentioned that perhaps her greatest contribution to space exploration was her 
calculations that synchronized Project Apollo’s Lunar Module with the lunar-orbiting Command and 
Service Module in 1969. 
On Nov. 24, 2015, President Barak presented her with the 
Presidential Medal of Freedom. On May 5, 2016, a new 
40,000-square-foot building was named the “Katherine G. 
Johnson Computational Research Facility.” Johnson 
attended the official opening on Sept. 22, 2017. That date 
marked the 55th anniversary of astronaut Alan Shepard's 
rocket launch and splashdown, a successful and historic 
mission that Johnson helped make possible. 
On February 20, 2021 — on the 59th anniversary of John 
Glenn’s historic orbit of Earth — a space station supply ship 
was launched — named the S.S. Katherine Johnson. 

Watch Katherine Johnson explain how she helped the astronauts (1:12): 
https://www.washingtonpost.com/local/obituaries/katherine-johnson-hidden-figure-at-nasa-during-1960s-space-race-dies-at-
101/2020/02/24/fd5058ba-5715-11ea-9000-f3cffee23036_story.html 

Watch a trailer (3:21) for the 2016 movie Hidden Figures: https://www.youtube.com/embed/RK8xHq6dfAo 

“I don’t have a feeling of inferiority. Never had. I’m as good as anybody, but no better.” 
“In math, you’re either right or you’re wrong.”  
“Even as a professional in an integrated world, I had been the only black woman in enough drawing rooms and 
boardrooms to have an inkling of the chutzpah it took for an African American woman in a segregated 
southern workplace to tell her bosses she was sure her calculations could put a man on the Moon.” 

—Katherine Johnson (1918–2020) 

“Katherine G. Johnson refused to be limited by society's expectations of her gender and race while expanding 
the boundaries of humanity's reach.” 

—President Barak Obama, awarding Johnson with the Presidential Medal of Freedom 

“My name was cleared. I am no longer a juvenile delinquent at 82.” 
—Claudette Colvin, on December 16, 2021, upon having her arrest record finally expunged  

for not giving up her seat on a bus for a White woman back in 1955 when she was just 15.  
Claudette Colvin is another example of a Black woman who fought hard to overcome constraints of segregation.  
After her arrest, she continued to fight for civil rights — and was one of the four plaintiffs who successfully ended 
bus segregation in Alabama through a 1956 landmark Supreme Court case. 

Katherine Johnson in front of the Katherine 
G. Johnson Computational Research Facility 
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School

PROFESSIONAL DEVELOPMENT SUPPORT
Provided with each puzzle are extensive Teacher Notes with sample, step-by-step  
solutions and scaffolding strategies that include valuable teacher information.
➤ Step-by-Step Solutions are designed so even beginning teachers will 

be well-equipped to help all students. Alternative solution strategies are 
detailed to illustrate various paths to the solution.

➤ Math Notes provide additional mathematical background for the teacher. 
This includes various pedagogical insights that include an analysis of 
related common student misconceptions with intervention suggestions. 

➤ Extensions allow advanced students to take the content to the next level.
➤ Multicultural Notes bring to light the contributions from various cultures  

related to the discovery/development of the content of the puzzle.
➤ Historical Notes provide further context for the theme of the puzzle.  

Often these notes delve into social justice issues related to the theme of the 
puzzle. Included are links to video clips and uplifting quotes.

To download a FREE, more extensive document describing how to use the puzzles,  
go to: https://www.teacherspayteachers.com/Product/7037642

OVERVIEW 
These puzzles connect mathematics to other disciplines, inspirational individuals, historical & 
current events, social justice issues, and pop culture — to reflect the diverse nature of our society. 
Each puzzle has brief information and questions about a specific day in history.

 Mystery Year Each puzzle begins with the critical reading of a passage of historical 
information about a particular person or event in a Mystery Year. Students use math 
clues to determine the year when the event occurred. Each clue produces a digit of 
the Mystery Year, and the final clue provides a check on the other clues.

 Bellringers The puzzles are ideal for warm-ups, sponge activities, skills-review/test 
prep, enrichment/challenge activities, mini-lessons –– and even as activities for use 
with math clubs.

 Test Prep The math content of the warm-ups is based on a daily mixed review of 
skills. By revisiting a variety of important skills on a daily basis, students are likely to 
keep those skills sharp for the high-stakes tests that they will be taking later in the 
year. And the real-world contexts keep students engaged.

 Common Core State Standards The skills/concepts addressed in the puzzles 
are drawn from the Common Core State Standards for Mathematical Content and 
Mathematical Practice from Grades 5–8. Overall, the skills increase in difficulty as the 
year progresses. It should be noted that many high-school teachers are using the 
puzzles with success to provide students with important skills review in context.

CCSS
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